Abstract
converted to dry mixing ratios before processing. Since losses in the high-frequency range 186 occur when gases are transferred to the closed-path analyzers through inlet tubes, the flow rate 187 of 13 L min -1 (ambient pressure) translated into a replacement of sample air in the 188 measurement cell at a frequency of ~ 2-2.5 Hz for CO 2 and H 2 O, respectively, which were 189 used as cutoff frequencies for the spectral correction of the CP GA. The WPL density-flux 190 correction [Webb et al., 1980] was applied for the OP data to account for density fluctuations
191
within the open optical measurement path.
192
To ensure high data quality, the standard post-processing quality control scheme based on
193
tests for stationarity and well-developed turbulence [Foken and Wichura, 1996] 
by combining elements from the WPL density-flux correction [Webb et al., 1980] 
Detailed equations to derive these separate heat fluxes that combine to the S >?@A"_C''D flux 244 are listed in Table 2 .
245
Since the traditional WPL flux-density correction [Webb et al., 1980] is commonly integrated 246 in standardized processing software packages, the focus within this study has been placed on 247 the self-heating term. Accordingly, to separate the self-heating term from the remaining steps,
248
we combined Eqs.
(1) and (2) using already WPL density-flux [Webb et al., 1980] 
The scaling factor N [-] introduced here is not part of the original equation and is explained in 251 the next section. By using a combination of Eq. (4) and Eq. (3) this approach will hereafter be 252 referred to as Burba_2008. A similar approach using % &_KLM as input was proposed by Burba 253 et al. [2006] , here again slightly adjusted to achieve consistent units: (June/July) ca. 70 % of each day is characterized as day-time. While for Eq. (4) a set of 289 surface temperature parametrizations for the different instrument parts are given (see Table 2 ),
290
there is a bulk of parametrizations that can be used in combination with Eq. 
Eq. (7) was found to best reproduce the observed heating effects and increased thermal 293 exchange [Burba et al., 2006] Figure S1 ).
368
These observations suggest a systematic bias in OP measurements that can only be clearly The approaches that yielded best results on an annual scale ( Figure 2 and Section 3.1.2), e.g.,
441
Burba_2008 and Burba_2006 with Eq. (7), are used to apply the self-heating correction and (Table   483 3).
484
In total, the seasonal dynamic of the Burba_2008 approach results from the temperature started at the non-heated sonic anemometer. We assume that the heating prevented the initial 530 stages of ice buildup at the heated tower, so even though the heating was not running at the 531 time the ice finally closed around the non-heated sensor, it can be assumed that the active 532 heating made the difference in this case. 
573
The fact that systematic shifts in fluxes were only observed when calculating fluxes based on
574
OP data suggests an indirect heating effect that can be attributed to the WPL density-flux 575 correction [Webb et al., 1980] . This correction, applied to OP gas analyzers, includes air 576 temperature and sensible heat flux as input data. Accordingly, biases in those will indirectly 577 influence density-corrected OP CO 2 fluxes via this correction. In a sensitivity study, we found 578 that the net bias was almost exclusively caused by offsets in sensible heat fluxes, while 579 systematic shifts in the air temperature caused negligible net effects in the CO 2 fluxes. 
788
We applied first-last-author-emphasis and equal-contribution (alphabetical sequence) methods
789
for the order of authors [Tscharntke et al., 2007] . We thank one anonymous referee and Georg
790
Burba for their valuable feedback and helpful comments and suggestions that strongly 791 improved our manuscript. optimization approach. Accordingly, this analysis will only be used to identify how the sensor 808 geometry and the angle of attack can influence the self-heating correction.
809
To investigate the dependence of the sensor geometry and wind fields on the self-heating Figure A2 ) that hint at an influence of the flow pattern on the self-heating effect.
815
The fraction N is generally smallest within the SE sector (0.12 ± 0.28) followed by NE (0.13 ± wind speed conditions (e.g., around 300° in Figure A2 ) N tends to be highest.
818
The OP sensor was installed in an inclined position by ~15° towards ESE (120°). anemometer [Göckede et al., 2008; Mauder et al., 2007] Eq. (7) and Burba et al. [2006] as Eq. (5) ], grey dashed circles). For the instrument surface temperature estimation Eq. (7) was used. The focus is set to small wind speeds up to 4 m s -1 with semitransparent colors for higher wind speeds. The OP sensor is 15 towards ESE indicated by the black dashed line.
